Another more or less sex-limited disease which should be mentioned in such a debate was heamophilia, which was said by Grandidier to be par excellence the inherited disease. As a rule, it affected only males and was transmitted mainly through females. The reason for the latter was fairly obvious-namely, that the majority of the male subjects did not live sufficiently long to be able to beget children. Some males were affected with it less severely and were able to arrive at adult life, and when they bred they passed the condition on to some of their children, and some of their children were able in turn to pass it on. It was not, however, strictly sex-limited, because some of the females who could transmit the disease showed it. In them the symptoms did not, as a rule, begin to show themselves until the subjects were approaching maturity. A considerable number of females said to have that condition did not really show it; the evidence was based on occasional severe epistaxis or profuse menstruation. He confessed that the numbers in hemophilia were not what would be expected according to Mendel's law; the haeinophiliac male was found to have too few of his male children affected with the condition, while the female capable of transmitting it had too many of her male children affected-nearly double the expected number. What the explanation of that was he did not know; it was a matter which the future must ascertain. Hmophilia, however, was handed down unaltered to the descendants without diminution in intensity or numbers. Affected males handed it down to some of their male children; some of their female children could transmit to some of their male progeny, and through some of their female descendants. Unaffected males and some of the females could not transmit it. Mendelism offered the only explanation of these phenomena, although there were many details which could not yet be understood.
Dr. SHRUBSALL: Unfortunately, hospital records rarely yield much direct information bearing on the problems of heredity, partly because of the small number of items in the questionnaire bearing on this topic, but still more because of the lack of information shown by patients as to their fanmily history. The notes usually give details as to the existence of tuberculosis in the family and to any contact between the patient and other tuberculous individuals, whether by sharing a room in common or otherwise. The cases have been classified so as to distinguish between those whose parents suffered from tuberculosis and those whose parents were with reasonable certainty believed not to have so suffered, and those concerning whom information was lacking or doubtful. The latter JA-6 class are entirely excluded in the present analysis. Two groups, then, are available-those presenting a direct hereditary taint and those without. These have been further subdivided according to the presence or absence of evidence of contact with tuberculosis. The following were determined for each class: Age of onset of tuberculosis; type of onset and of disease; type of onset in relation to age and environment; result of treatment in hospital; and the total duration of illness in fatal cases.
Age of Onset.-The age at which the symptoms of disease appeared was ascertained by deducting the duration of symptonms from the age on admission. When the difference between two averages is greater than three times the square root of the sum of the squares of the standard deviations of the two groups averaged, divided by the number in each such group, i.e., + N1 N, then this difference is too great to be explained by mere chance selection, but must be due to some definite cause acting on the members of one or the other group. ... ...
Thus comparing males with no history of heredity with males presenting a direct history of heredity, the difference between the averages A1 A2 is 29 45 -26822 '63. + N 0-12 + 0-26= 038 = 0-62 and three times this equals P86, which is less than 2 63, so that the odds are more than 1,000 to 1 against the hereditary cases being a random sample of those without a family history of tuberculosis. This difference is therefore said to be significant.
Contrasting the same groups of female cases: A2 A1 ( This is greater than 0 20, so that there is no need to consider three times the value, or 1P86. The two groups, therefore, might well be random samples from the sanme material. It may be noticed that the average age of onset is significantlv earlier in male cases presenting a tuberculous. fanmily history, while no difference appears between the two female groups. When the history of contact is considered the indications are a little clearer, cases with a family history of tubercle but none of contact presenting a significantly later age of onset. In this group the parents had in many cases become affected with tuberculosis after the children were of an age to leave home, so that they had not been exposed to special risk of infection in early life. The age of onset in this group is just significantly greater than that of those presenting no history of either heredity or contact, from which, possibly, it might be argued that heredity had bestowed on them not a predisposition to the disease but a certain degree of immunity. The age of onset among those presenting a history of both heredity and contact is significantly earlier. In the majority of cases making up this group the patients had lived at home, often for years, during their parents' illness, thus being greatly exposed to the risk of infection. The earlier age of onset in women than men in the cases without a tuberculous family history might receive an explanation from their domestic occupations being more liable to bring them into contact with invalids under conditions favouring infection.
Type of Onset.-Since it seemed possible that the existence of a tuberculous family history might be associated with some special peculiarity in the mode of onset, this feature was determined both in the hereditary and the non-hereditary cases. Eight modes of onset were distinguished as follows:-An insidious onset is one in which the patient's attention is but gradually attracted to his health; hence the dates assigned are usually somewhat vague. There has been some malaise, loss of appetite and strength, often before cough was noticed. Patients of this type may date their symptoms from a severe cold or from some illness not specially associated with the respiratory tract.
The bronchitic onset comprises cases suffering from typical chronic bronchitis, usually associated with emphysema, on which the symptoms of tuberculosis, such as progressive emaciation, hbwmoptysis, &c., were gradually engrafted. The signs of tuberculosis were often entirely masked by the concurrent or antecedent affection, and the diagnosis was made by discovery of tubercle bacilli in the sputum. This nmode of onset corresponds to a distinct type of the disease-the bronchitic.
The pleuritic onset comprises cases in which, after a longer or shorter interval, clinical symptoms of pulmonary tuberculosis followed one or repeated attacks of definite pleurisy, with or without effusion.
The term Itwrnoptoic onset has been strictly confined to those cases in which moderate or severe hbomoptysis was stated to be the first symptom attracting attention. The more severe the cross-examination of the patients the smiialler becomes the number of cases falling in this category.
Under the feb-ile mode of onset have been included three classes: Cases beginning with a definitely acute cold, chill, bronchitis, &c., of sudden onset, the patients being previously in thSir usual health (these are termed the acute cases); cases beginning with or directly after an apparently typical pneumonia; and cases beginning with or directly after an attack resembling influenza and with the history of being so diagnosed by a physician.
Finally, all cases where the disease began (usually insidiously) after some previous tuberculous affection, such as caseous cervical glands, bone or joint disease, have been classed separately as cases of pulmonary tuberculosis arising after other tuberculous manifestations. The chief features of interest are the excess of htemoptoic, insidious, and febrile modes of onset in female patients with a family history of tubercle. For the first of these no clear explanation presents itself, and as the actual number of cases is small no special significance can be attached to it save as an indication of early active disease. The excess of the latter is probably due to a mixed infection brought on through living for considerable periods under indoor conditions. On the whole, heredity appears to be associated with no special preliminary symptoms. 
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The most significant peculiarity of the average age of onset in the different types is the earlier date at which pulmonary disease appears in those who have previously shown evidences of tubercle elsewhere.
Relation of Occupation to Type of Onset.-The relation of occupation to the mode of onset of the illness is indicated in the following table 
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This indicates that the only modes of onset characteristic of an outdoor occupation are the pleuritic and the insidious. Bronchitis is relatively mnost miiarked in those of a mixed occupation, who are exposed to sudden climatic changes. Indoor occupations are associated with the febrile mode of onset, no doubt from some mixed infection, as the excess is due chiefly to the numbers in the influenzal section. That indoor occupations should present a larger number of cases in which pulmonary disease followed other tuberculous manifestations was to be expected from the fact that under this heading are many children and others who have been unable to go out to work owing to the crippling nature of previous bone or joint disease. Relation? of Heredity to the Total Duration of Fatal Cases.-To ascertain whether heredity was associated with any difference in the duration of illness, the post-mortem records for the last thirty years were analysed. The results shown in the following table indicate no difference between the two groups, the hereditary class being a fair sample of the other. The value of X2 is about 5 9, both for males and females. The duration was reckoned from the date of the first symptom mentioned in the notes to that of death. 
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Results of Treatm?tenzt in Hospital.-The results of treatment for a short period in hospital showed that a larger percentage of patients, both of whose parents had been or were tuberculous, did badly than was presented by those with no family history of tubercle, while those with one parent only affected did rather better than those with no history of heredity.
FEMALES.

Direct heredity
No.
Per cent. Influence of Environment ont Resutlt of Treatment and on the Age ot Onset.-The effect of hospital treatment and the average age of onset were also ascertained in relation to the general conditions of environment under which the patients had lived, which were classified as follows: Urban, where the patient had been born and had always lived in a city or large town; semi-rural, where the patient had been born in the country but had migrated into a city or large town; and rural, where the patient had been born and had always lived in the country. With the numbers at present available these results are inconclusive.
Physical Traits in Relation to Pulmonary Tuberculosis.-Finally, the attempt was made to determine whether any particular type appeared more frequently among patients suffering from pulmonary tuberculosis than among the general populace by noting the colour of the hair and eyes. These results, based on two groups, each comprising approximately 6,000 individuals, show that a distinct excess of the brunette traits prevails among the sufferers froimtuberculosis. The average age of onset of the disease was determined for each of these colour-groups, with the result that an earlier onset was found for the fair type, the difference being apparently somewhat greater than would be accounted for by the process of darkening which accompanies increasing age. The numbers in the table fromi which the age of onset was determined are less than the above owing to the additional amount of information required, single necessary facts being omitted froim-ilmany of the case notes, while a large part of the foregoing data was collected in the out-patient department. CONCLUSIONS.
(1) That the average age of onset is slightly earlier among men in cases where there is a family history of tuberculosis. In women there is no such difference. This earlier onset may be explained by exposure to infection in early life. WYhen contact cases are excluded the onset is later among those with a history of parental tuberculosis.
(2) That the existence of parental tuberculosis is associated with no special type of onset of the disease in the offspring.
Evans: Heredity andcl Disease
(3) That the course and duration of the disease appear to be the same whether there is or is not a family history of tuberculosis. Home infection seems to lead to an increase in the number of febrile cases.
(4) That the results of hospital treatment are worse among those patients both of whose parents were tuberculous.
(5) That the age of onset of tuberculosis is independent of the general environment, but is lowered by all factors, such as occupation and overcrowding, which tend to encourage infection.
(6) That patients suffering from tuberculosis present an excess of brunette traits, but that the disease appears earlier among the blondes.
Mr. J. HOWELL EVANS: It is not without temerity that I enter this field of discussion on the effects of morbid influences upon antenatal life, more particularly during the ovular or sperminal stage. In the ovunm, or in the ovum and sperm, there lies the subtle and complex machinery of the tendency to reproduce its like; its like, but with variations, which variations constitute individuality. This process we term heredity, or rather, in reference to our discussion, normal heredity, and we wonder how much it may be affected by health or disease while the ovum and sperm are lying in the bodies of the parents of the as yet "unconceived infant." Definite data are as yet scant. Little is really known, but theories are numerous and the literature of heredity is vast.
We have already had before us many tables of statistics and descents the mathematical value of which has been called in question, but we have been told little concerning the deep mysteries of this deeply mysterious subject. Our discussion lies with the existence or nonexistence of internal causes of disease, namely: (a) Hereditary transmission of disease, or (b) hereditary transmission of the basis for such disease which constitute morbid heredity. Inasmuch, therefore, as normal heredity must needs have been in existence prior to morbid heredity, it is obvious that we have under discussion the hereditary transmission of acquired characters derived from external causes. These external causes of antenatal pathology are, in all probability, the same as the more familiar external causes of postnatal pathology, but acting under different conditions.
The assumption of a family, sex, or race peculiarity, far from affording a final explanation, leads us to the question, How has the special peculiarity originated ? The law of survival of the fittest, so strongly supported by biologists and not existing in the saine unmodified form in man, upholds the inheritance of adaptation, and in relation to morbid
